In swamp distribution, dominance and survival of a species is very much governed by the soil moisture and period of flooding. The present study was conducted to classify the communities and plant species, and to have an idea about various associations of plants present in the swamp with respect to soil moisture. Two way indicator species analysis (TWINSPAN) classified the communities into four and plant species into eleven groups. The communities with least soil moisture were the first to be segregated and with highest soil moisture last. Similarly, the species growing in drier condition was clustered separately from the moisture loving indigenous species.
INTRODUCTION
Polythetic divisive classification divides quadrats, communities or sites into groups on the basis of information of all the species. Generally the polythetic divisive methods are based on ordination techniques, and one of the most important concepts in understanding them is the notion of partitioning ordination space, in which on a one, two or three dimensional quadrat ordination plot, lines or partitions can be drawn through those areas of the plots which have lowest density or absence of points (Roux and Roux, 1967; Kent and Cooker, 1992) . Two-way indicator species analysis (TWINSPAN) (Hill, 1979b; Gauch and Whittaker, 1981 ) is one of the most widely used techniques for polythetic divisive classification. This method is an improvement upon the original indicator species analysis (Hill et al., 1975) because it; (i) classifies species as well as samples, (ii) makes possible a tabular matrix arrangement, which approximates the results of Braun -Blanquet table work, and (iii) also constructs a key to the samples classification by identifying one to several species, which are particularly diagnostic of each division in the classification (Hill, 1979) .
Various workers (Dakshini, 1960 (Dakshini, , 1965 (Dakshini, , 1970 (Dakshini, and 1974 Som Deva and Aswal, 1974; Som Deva and Srivastava, 1978; Srivastava et al., 2000; Chauhan et al., 2001) 
STUDY AREA
Golatappar swamp lies between 30 0 04′ 30′′ to 30 0 05' 15′′ N latitude and 78 0 12′ 00′′ to 78 0 12′ 25′′ E longitude at 340-560m altitude covering an approximate area of 2 Km 2 . Maximum temperature (33.7 0 C) was reported in the month of May and minimum (4.8 0 C) in January. The rainfall varied between 12.5 mm, in April, and 292.5 mm, in June (Fig., 1) . The whole study site was divided into 5 communities on the basis of their distance from the stream, topography and vegetation mosaics. First community, community -1 (C 1 ) was the origin point, the place from where water oozes out from the surface naturally. Community -2 (C 2 ) is an island in the stream; formed by the deposition of the sediments and organic matter, is temporary in existence, and may vanish in rainy season due to increase in water level of the stream. Community -3 (C 3 ) is situated at the bank of the stream, community -4 (C 4 ) is slightly elevated land between C 1 community and the stream, and community -5 (C 5 ) is the adjoining natural forest of Shorea robusta Gaertn. f. (Sal). For the convenience, the five communities were designated as C 1 , C 2 , C 3 , C 4 and C 5 for winter season and from C 6 to C 10 for summer, which means that the C 6 community of summer season is the C 1 community of winter season.
METHODOLOGY
The study was carried out in winter (February) and summer (June) seasons. 15 quadrats of 1m x 1 m size were laid, in each community. All the plant species with < 1m height were considered as herbs. The floristic matrix was compiled using EXCEL, with abundance (number of individuals) of all the species. The data was assessed for the polythetic divisive classification of communities and species using TWINSPAN (Hill 1979b) . For the estimation of TWINSPAN classification software written in FORTRAN language was used. The cut level of abundance for pseudospecies was 0, 2, 5, 10 and 20
RESULTS AND DISCUSSION

Results
TWINSPAN classification with 0.596 eigenvalue at first level, 0.359 at second and 0.289 eigenvalue at third level resulted in four types of associations or groups. The results of the TWINSPAN classification of communities, with abundance of the species, are presented in Table 1 . 
Species Classification
A total of eleven associations were distinguished in plant species after five levels of classification. Dendrogram showing the classification is given in Fig. 2 and list of species with their groups in Table 2 . Polythetic classification of 62 plant species at first level broadly dichotomized these species into right hand side (RHS) and left hand side (LHS) groups on the basis of moist and dry conditions. Although the total number of species on both sides of the dichotomy was same (31 plant species each), the species on RHS were having less variation (0.176 eigenvalue) and therefore only three groups were reported. LHS of the dichotomy was however differentiated into eight groups.
Classification upto third level was differentiated into marshy, moist and dry conditions. At the fourth and fifth levels, the plant species were further segregated into various groups on the basis of their associations in moist and marshy conditions. All the moisture loving species viz. Rorippa nasturtium-aquaticum, Wolffia arrhiza, Rauvolfia serpentina, Limnophila hypercifolia, Ipomoea spp. and Diplazium esculentum were grouped in Group -IV. Calamus tenuis, with Ageratum conyzoides, Callicarpa macrophylla and Desmodium parviflorum, was clustered in one group (Group -VI). All the species confined to C 5 community were grouped in IX, X and XI groups. 
Discussion
A soil moisture gradient is underlying TWINSPAN classification as the least moist communities were segregated into a separate group (Group-1) at first level of classification. Similarly at second and third levels of classification, the groups 00, 010 and 011 with soil moisture 41.40% ± 0.00, 76.20% ± 4.45 and 112.01% ± 14.37 respectively were segregated purely on the basis of soil moisture.
The indicator species at first, second and third levels of classification also support the above statement as the less moisture demanding species like Curculigo orchioides, Urena lobata, Sida cordifolia, Rungia pectinata etc. were segregated at first level and species like Wolffia arrhiza, Polygonum hydropiper, Rorippa nasturtium-aquaticum, Limnophila hypercifolia and Eclipta prostrata, which inhabits in marshy conditions, at the last level.
The first group (Group-00) represents the moderately high soil moisture community situated at the bank of the stream. Calamus tenuis seedlings, Diplazium esculentum and R. nasturtium-aquaticum dominated the community as a result of mud formation, due to flooding of these areas in rainy season. All these species have a very specialized mode of strategy like C. tenuis and D. esculentum having rhizomes, which help them to overcome the situation of excessive soil moisture, and R. nasturtium-aquaticum is a ruderal.
Group 010 reflects moist habitats situated in (community-C 2 ) or at (community-C 3 ) the bank of the stream in the month of winter. Both the communities were again affected by the changing water level of the stream as a result of seasonal activities. The dominance of Ageratum conyzoides, a weed of the agricultural fields, in the group shows that these communities are regularly being visited by the villagers for the exploitation of flora and fauna of the swamp Manhas et al., 2007) Group 011 was characterized by the very moist conditions. The communities falling in the group were C 1 , C 2 and C 3 . The group was dominated by the indigenous flora of the swamp viz. Wolffia arrhiza, Polygonum hydropiper, Rorippa nasturtium-aquaticum, Limnophila hypercifolia, Floscopa scandens, Limnophila hypercifolia, Eclipta prostrata etc. The waterlogged conditions prevailing in these communities favours the domination of very few species (Latham et al., 1994 and Grubb, 1977) Group 1 was having lowest soil moisture values and had as many as 20 species confined to the community (community-C 5 ). Most of these species were inhabitant of dry conditions. This community is slightly slanting in topography and therefore is not affected by the flooding during rainy season, thereby maintaining the soil moisture to 20.40% ± 1.30, throughout the study period.
TWINSPAN classified the plant species into eleven groups on the basis of variation in soil moisture. Group I, II, III and IV were containing the species dominating very moist habitats, groups V, VI, VII and VIII moderately moist habitats and groups IX, X and XI xeric habitats. All the indigenous species were present on the left hand side of the dichotomy, which shows that soil moisture is the primary requisite of these species. Invasion of Ageratum conyzoides, Eupatorium conyzoides and Ipomoea spp. in these communities however require detailed and periodic study. 
